Acute stimulation of prolactin release by estradiol: mediation by the posterior pituitary.
We have previously shown that the posterior pituitary contains a potent PRL-releasing factor (PRF). Estradiol stimulates PRL release by acting at three possible sites: the hypothalamus, the anterior pituitary, and the posterior pituitary. The objectives were 1) to document the profiles of PRL and LH release in response to an acute administration of estradiol, and 2) to identify the site of action of estradiol by employing two surgical approaches, pituitary stalk section (SS) and posterior pituitary lobectomy (LOBEX). Ovariectomized rats were used throughout. In Exp 1, rats were injected iv with 5 micrograms/kg 17 beta-estradiol, and blood was collected at 30-min intervals for 4 h. Estradiol induced a rapid and profound decline in plasma LH levels and a delayed, 5- to 6-fold rise in PRL. The purpose of the second experiment was to determine whether estradiol stimulates PRL release by acting at the anterior pituitary. Injection of estradiol to SS rats failed to stimulate a rise in PRL. We have previously reported that lactotrophs of SS rats are responsive to PRL secretagogues such as TRH. The objective of the third experiment was to differentiate between hypothalamic and posterior pituitary sites of estradiol action. Estradiol induced only a small rise in PRL when injected into LOBEX rats. However, LOBEX and control rats showed similar large rises in PRL in response to injection of alpha-methyl-para-tyrosine, an inhibitor of tyrosine hydroxylase. The latter indicates that the hypothalamic dopaminergic system as well as anterior pituitary lactotrophs are functionally intact in LOBEX rats. We conclude that estradiol administration to ovariectomized rats induces a rapid decline in LH and a delayed marked increase in PRL. The posterior pituitary, probably via PRF, is the primary site that mediates the acute effects of estradiol on PRL release. Estradiol does not stimulate PRL release directly from the anterior pituitary. The role of the hypothalamus is unclear. Estradiol could act directly on PRF-containing cells in the posterior pituitary or indirectly, via hypothalamic neurons terminating in the posterior pituitary. The hypothalamus also has a minor component that responds to estradiol and is independent of the posterior pituitary.